Abstract: Based on the analysis of the potential ecological risk posed by the development of industrial cities along the Second Songhua River, according to the calculated ecological risk relative values and the development in different directions, the risk control measures aimed at different cities were put forward respectively. This study is a supplement of the domestic regional ecological risk research, and has a practical significance for the research of pollution control in the Songhua River. The result shows that the potential ecological risk in Jilin section, the greatest contribution to the potential risk is the toxic organic pollutants and heavy metals in sediments; the potential ecological risk in Songyuan section is slightly higher than that in front of the Fengman dam, the greatest contribution to the potential risk in Songyuan section is water pollution.
INTRODUCTION
At home and abroad, there is a lot research about the ecological risk assessment of water environment aiming at individual influence elements, the object of study mainly focused on some kinds of heavy metals in sediments and suspended solids or organic pollutants (pops), however the research on the regional ecological risk of water environment are not enough [1] . In China, the research on this aspect starts late, the study areas are more concentrated in Delta Wetland, Dongting Lake and the Tarim River Basin, the purpose is to reveal the potential ecological risk of these areas, then to put forward some protection measures for the whole areas [2] .
The Second Songhua River as a source of Songhua River in the south, the upstream and section of it mainly are protected area and reserve zone, basically without pollution sources, the river pollution sources are distributed in exploitation area of the hilly-gully and downstream section, mainly concentrated in Jilin City and Songyuan City [3] .The development of oil-based industry in Jilin and Songyuan City causes the more wastewater discharged into the Second Songhua River which has an adverse effects for a long term. Therefore, the study of ecological water environment risk is very necessary for solving the potential risk problem in the Second Songhua River. This study focused on the analysis of the potential ecological risk of industrial city along the Second Songhua River to the regional water, though the horizontal comparison for the potential ecological risk of construction industrial city along the river to the regional water environment, the longitudinal comparison for different construction of the city area to the potential ecological risk of water environment, the corresponding mitigation measures based on the characteristics of risk value are put forward, compared with the traditional research methods, the research has more far-reaching practical significance and reference for regional water resources environmental protection.
II. STUDY AREA
The Second Songhua River originates in An'tu County, Fusong Country and Changbai Mountain (41°44′N, 124°26′E), the River Course crosses from southeast to northwest, goes through An'tu County, Fusong Country, Dunhua City, Huadian City, Jingyu County, Jiaohe City, Jilin city, YongJi County, Jiutai City, Shulan City, Dehui City, Yushu City, Songyuan City, Fuyu County, eventually reaches Sancha River meeting with Nenjiang River (45°24'N, 128°50'E). The total length of the Second Songhua River is 825.8 km, the basin area is 73749 km 2 , among them, the basin area of the Second Songhua River in Jilin Province is 73229 km 2 , accounting for 99.3% of the total area, 39.1% of the total area of Jilin Province.
Jilin City (42°31'N-44°40'N, 125°40'E-127°56'E) is located in the middle of Jilin Province. Jilin City is a heavy industry city, an important chemical industry base in China. At the same time, metallurgy, machinery, cement industry development are also formed a certain scale, automobile, papermaking, food processing, textile industry are also relatively developed [4] . The main river in this area is the Second Songhua River which plays an important role in industry, agriculture and people's life.
Songyuan City is located in the mid-west of Jilin Province which is between 123°6' to 126°11' in east longitude, 43°59' in north longitude to 45°32'. The industrial economy in Songyuan City already takes shape.
III. STUDY ELEMENTS

A. Study scope
The front of Fengman dam was the contrast section in this study, the potential ecological risk in Jilin and Songjiang section was analyzed. The evaluation scope was from the front of Second Songhua River dam (43°43.153′N, 126°41.457′E) to Sancha River (45° 25.658'N, 124° 39.896′E). The evaluation scope position is shown in Fig. 1 . 
B. Risk source analysis
The waste water pollution source in Jilin City is mainly distributed in the both sides of Jilin section in the Second Songhua River, in 2008, most of the urban sewage, mixed wastewater was discharged after the treatment in sewage treatment plants. By the end of 2008, the main pollution sources in Jilin City were discharged into 35 sewage outfalls [6] . The emission of COD into the river is 38268.36t/a, 42.5% of that was industrial waste water, 56.8% of that was industrial and domestic mixing wastewater, domestic sewage account for 0.7%. Therefore, industrial waste water is the main risk source. The major wastewater pollution sources in Jilin City are shown in Table 1 . Jilin and Songyuan City are the major industrial city along the Second Songhua River, both of them dominated by petrochemical and food processing. Overall, the industrial wastewater is the main risk source for the water environment in the Second Songhua River. The major wastewater pollution sources in Songyuan City are shown in Table 2 . Exposure analysis is the study on the distribution, flow and contact exposure relationship of risk source in the evaluation region [8] .
According to the survey, the water quality of each fracture surfaces in each year are shown in Fig. 2 , the standard values in this figure is referenced by the surface water function division of Jilin Province [9] .
As Fig. 2 shows, the water quality of the Second Songhua River was affected by the urban wastewater discharged from the city along the river, the water quality deterioration phenomenon occurred in some sections such as Fengman, Songhuajiang Village, Zhenjiang and west Dazuizi.
2) Risk analysis. The pressure of industrial wastewater, sewage and other risk sources will reduce the quality and function of water in Second Songhua River, the release of risk sources will not only disrupt the aquatic ecosystem balance, also can seriously hinder the development of local economy. At present, the water quality in main part of the Songhua River is beyond the standard requirement. 
IV. ECOLOGICAL RISK RESEARCH OF WATER ENVIRONMENT
A. Biological risk index
When calculating the biodiversity index, the weight of benthic animals is 0.5, zooplankton is 0.3, phytoplankton is 0.2 [12] . The model [13] is as follows:
Where, BH-Integrated biodiversity index; W i -weight (W l = 0.2, W 2 = 0.2, W 3 = 0.5).
H i -biodiversity index (H 1 presents phytoplankton, H 2 presents zooplankton, H 3 presents benthic animals).
Biodiversity index adopted the Shannon-Weaver diversity index (H value), expression is: H=-∑P i ×LnP i (2) P i = n i /N, Where, n i -the individual number of biotic I; N-the total number of individuals.
The sample data is obtained from Jilin section in April 2006 and Songyuan section in July 2010 by Northeast Normal University, then our study team do the sampling and analyze to the water in front of the Fengman dam, based on Hannon-Weaver diversity index and three sets of data mentioned before, the biological diversity index is calculated. (Table 3) After the calculation, we found the biological diversity index in the front of Fengman dam is higher than in Jilin and Songyuan section, just as expected results.
Comparing the biological diversity index in Jilin and Songjiang section, the index value in Jilin section is found a little higher, that is mainly because the large number of sandpits leads aquatic biology hard to live.
B. Ecological vulnerability index 1) Heavy metal:
The ecological vulnerability index (RI) of heavy metals and organic toxic in sediments is referenced by Haknson ecological risk index, the expression is as follows:
Where, T fi -the toxicity response factor of heavy metal I; C mi -the measured values of heavy metal I; C sithe standard values of heavy metal i.
According to the references, the RI value of heavy metals and organic toxic in sediment is summarized. (Table 4) The E i values of Pb in each sections change a lot, the value increases from Redrock Lake, reaching a maximum at 81.5 in Shaokou section, then shows a trend of reduction in downstream. It shows that the pollution sources of Pb mainly are industrial wastewater such as Jilin oil, chemical and other industrial wastewater. 
2) Organic poison:
The quotient method was used to do potential ecological risk analysis of the organic poisons in river. The hazard quotient (Q) can be expressed by the quotient of exposure concentration (EEC) of organic poisons and ecological reference value (TRV) of the species. The expression is as follows:
Set the polycyclic aromatic hydrocarbons (PAHs) in the Second Songhua River as the representative of organic poisons, according to relevant data and literature, the ecological vulnerable index of organic poisons in sediments was calculated by the quotient method. (see Table 5 )
3) Pollution risk index:
The pollution risk index is the potential ecological risk, which can be used to characterize the aquatic ecosystem, and can be quantified by the pollution index and the specific formula, expression is: This paper collected water quality monitoring data in conventional sections of the Second Songhua River (January-July, 2010), water quality parameters as COD, TN and TP were selected as standard pollution index, and the pollution risk index in Songhua river is listed in Table  6 . According to the research results, the potential ecological risk of water environment in Second Songhua River is mainly because of the release of heavy metals and toxic organic pollutants in sediments of Jilin section and the urban sewage in Songyuan section. In order to solve the problem of ecological risk existed in the Second Songhua River, we should reduce the environmental pressure and the potential ecological risk, accelerate the development of risk prevention work in Jilin section and infrastructure construction in Songyuan City and surrounding areas , improve the rate of domestic sewage centralized treatment, increase the investment in environmental protection, at the same time, combined with the propaganda of environmental protection, strengthen the pollution prevention and supervision.
